Intraspinal extradural primitive neuroectodermal tumours (PNET) represent a rare entity that almost always carry a poor prognosis. A recent literature research revealed only four cases reported in adults. The tumours have mainly thoracic and lumbar location. We report the only case with cervical location and with the longest survival. Urgent laminectomy was performed resulting in a rapid pain relief for the patient. The patient was followed up with craniospinal irradiation and several cycles of chemotherapy. The patient died due to dissemination of the disease 31 months after the diagnosis. Intraspinal PNET tumours have a rapidly progressive course, and there is no current consensus on the optimal therapeutic approach.
Case report
A formerly healthy 29-year-old female presented with a six-month history of neck pain followed by a rapidly progressive weakness and numbness in the upper extremities. Neurological examination revealed paraparesis of the upper extremities. Vital signs were within normal limit. There was no family history of any malignancy. Spinal magnetic resonance imaging (MRI) revealed a posterior extradural and paravertebral tumour extending from C2 to C6, causing compression of the spinal cord (Fig 1) . Cranial MRI and thorasic and abdominal computerised tomography showed no added lesions. In February 2007, a laminectomy was performed at the C3-T4 level and the extradurally located mass was partial resected.
Histological and immune-histochemical examination of the tumour showed a round cell PNET with glial and cartilaginous differentiation (Fig 2) . No other therapeutic intervention, such as radiotherapy (RT), was performed after the partial resection of the tumour. A month later, in March 2007, a new spinal MRI again showed an extradural tumour expanding from C2 to C7, with a larger diameter than previously and a slightly compressed spinal cord at the corresponding segments. In April 2007, a second urgent decompression excision of the tumour was performed as the patient was symptomatic with quadriparesis. A metastatic workup showed no evidence of an intracranial tumour or metastasis outside the neuroaxis. In May 2007, the patient underwent postoperative cerebrospinal irradiation. She received whole brain irradiation (50.4 Gy in 28 fractions) and 32.4 Gy in the spinal cord with a boost dose of 18 Gy given to the tumour itself. The total radiation dose targeting the tumour was 50.4 Gy given in 28 fractions. The tumour was dramatically reduced in size and, within the first week of RT, the patient regained the ability to walk and move her upper limbs. However, two months later, the tumour relapsed locally with a gradual spread to the neck region. Although no distant metastases were evident, the patient was reoperated, but the paresis of the left upper limb was not resolved. The patient received again a course of RT at the tumour bed after which she could move her upper left limb. Concomitantly, with the second RT course, the patient started chemotherapy with Ceeu 160 mg and vincristine 1 mg/m 2 every six weeks for a year. Six months after the completion of RT, the patient was generally doing well, with no clinical or radiological evidence of tumour recurrence. During the follow-up period, in June 2009, it was found on restaging that the patient developed metastatic disease. In spite of combinational chemotherapy and palliative RT for bone metastases, pain was present, and the patient died in September 2009, 31 months after the initial diagnosis.
Discussion
Peripheral primitive neuroectodermal tumours are aggressive, usually poorly differentiated, neoplasms of children and young adults, with a peak incidence seen at the second decade of life (9) (10) (11) 15, 16, 18) . PNETs of the spinal are a rare entity (8, 9, 19) ; it has been postulated that they arise from neoplastic transformation of primitive neuroepithelial cells in subependymal zones (8) (9) (10) 15) . A review of the literature shows that primary intraspinal PNETs can develop intramedullary or extramedullary, and intradurally or extradurally (8) (9) (10) 15) . Primary spinal extradural PNETs in adults are extremely rare with only four cases reported in the literature so far (summarised in Table 1) .
Symptoms of intraspinal PNETs are non-specific at the onset but as the disease progresses, neurological deficits mainly back pain, paresis of the limbs, sensory disturbances, and bladder and bowel dysfunction develop (8) (9) (10) (13) (14) (15) 17, 18) .
The typical appearance of the PNET on CT scan resembles large non-calcified, soft tissue masses with cystic or necrotic areas and variable enhancement on post-contrast images (8, 9, 15, 20) . Contrast-enhanced spinal MRI is particularly helpful in delineating the tumour extent and possible involvement of adjacent normal tissues by excluding further intraspinal metastases, as well as for the evaluation of resectability and response to therapy (8) (9) (10) 15) . However, the final diagnosis of a PNET can only be made histologically (8,9). Our patient was diagnosed indeed with a primary spinal extradural spinal PNET considering that the repeated brain and spine MRI scans did not reveal any evidence of primary cerebral tumour. Furthermore, the extradural location makes the possibility of being a drop metastasis unlikely. The optimal therapy for PNET is still uncertain. There are no guidelines in the literature regarding the extent of the resection of the tumour and the intensity of the oncological treatment (chemotherapy or RT) (8). Initial treatment should be the gross removal of the tumour to clear if possible margins (8,9,13,15). All four adult patients with PNET published in literature underwent total tumour resection (8,14-16); however, two developed local recurrence (15,16) despite total resection (11,13). Other surgical approaches include laminectomy with partial tumour resection, often necessary for the relief of neurological symptoms and for obtaining bioptic tissue (9, 18, 20) . The later surgical procedure is associated with a greater incidence of distant metastasis, local recurrence and a higher mortality (9,18). Our patient underwent laminectomy and partial tumour resection that resulted in complete relief of her symptoms that lasted for two months.
According to the literature, and based on the assumption that PNETs are chemosensitive and radiosensitive tumours, these modalities (chemotherapy and RT) present an important adjuvant treatment after the resection (9,15). Literature on chemotherapy regimens is limited and current guidelines suggest the same treatment protocols as for medulloblastoma (8). The chemotherapy agents most commonly used include vincristine, adriaimycin, cyclophosphamide, ifosfamide and actinomycin-D, with their combination called VAIA (8, 9, 13, (16) (17) (18) .
RT is an important treatment for PNET particularly in patients with incomplete resection of the primary tumour. Postoperative radiation therapy with doses up to 50 Gy of the entire neuroaxis (brain and spine) must be considered in order to achieve local control and reduce risk of metastasis (8) (9) (10) 15) . The approach opted for our patient included partial resection of the tumour followed by RT and multiple sessions of chemotherapy. Most interesting in our patient was the delivery of craniospinal irradiation (CSI) as she received the highest RT dose to counteract micromestasis in the spinal canal. The approach elected was compatible with the existing recommendations for treating medulloblastomas (8). It is possible that our patient has lived this long due to CSI treatment, despite the fact that the tumour was only partially removed. Three of the adult PNET published patients had received spinal axis segment irradiation (8, 14, 15) and one was treated with CSI, though the RT dose was only 36 Gy (16). Three patients received concurrent chemotherapy and RT (8,15,16) while one patient did not undergo chemotherapy as part of the primary therapy.
Prognosis of PNETs depends on several factors, such as tumour location and extension, resectability, and the presence of metastases (15). Average survival in most patients with intraspinal PNETs after combinations treatments is approximately 20 months (8-10,15). Survival of adult patients with intraspinal extradural PNET ranged from 6 to 24 months (8,14-16). Our patient succumbed to her aggressive disease 31 months after the initial diagnosis. This is the longest reported survival for adults with intraspinal PNET.
We believe that future advances in the treatment of PNETs lie in the field of chemotherapy and immunotherapy, especially for those patients presenting with disseminating disease. Nevertheless, early diagnosis, radical surgical excision and appropriate neuroaxis radiation offer better chances of a long survival and a good quality of life (10).
Note: Patient permission was obtained.
